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SECTION A 
Thermal Energetics 
Use a separate answer booklet for this section 
Answer all of the FOUR (4) questions 
Suggested time 60 minutes 


Question 1 (15 minutes) 


Briefly describe the physiological and behavioural mechanisms that help the following animals 
to cope with heat: 

a) Lizards, b) Birds, c) Small mammals, d) Camels, e) Bovids, f) Large macropods, 

g) Humans 


Use diagrams to illustrate your brief answers. 


Question 2 (15 minutes) 


a) Why can oxygen consumption be used to reliably estimate metabolic rate? 
b) Briefly describe the doubly-labeled water technique for measurement of metabolic rate 
and list its advantages and disadvantages. 


Question 3 (15 minutes) 


Draw and briefly explain diagrams of (i) body temperature and (ii) metabolic rate as a 
function of ambient temperature during: 
a) hibernation 
b) daily torpor 
normothermia 
homeothermy 
ectothermy 
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Question 4 (15 minutes) 


Briefly describe how the regulation of body temperature of temperature-zone lizards is 
affected by photoperiod throughout the year. Which organ measures change of photoperiod 
in lizards and which hormone is involved in signaling this to which part of the brain? Use 
diagrams to illustrate your brief answers. 
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SECTION B 
OSMOREGULATION 
Use a separate answer booklet for this section 
Answer the following TWO (2) questions 
Note there is internal choice within question SIX (6) 
Suggested time 60 minutes 


QUESTION 5 


Answer all of the following questions (suggested time 30 minutes i.e. 10 minutes 
each) 

a) Food contains many different compounds. Molecules of these nutrients must be 
transported across the epithelium of the intestine to enter the blood. Name and briefly 
describe the physiological mechanisms that transport the following components of 
food across the epithelial membrane of a vertebrate, such as a hummingbird: 

i) Water 

il) Glucose 

iii) Lipid solutes (hydrophobic fatty acids) 
iv) Na* and K* ions 

v) Other inorganic ions such as Ca* 


b) Describe the strategies that can be used by animals to maintain the volume, 
osmolarity and ionic composition of their body fluids, in relation to that of the 
surrounding environment. You need to describe how animals maintain the volume, 
osmotic and ionic composition of their own body fluids, in relation to the surrounding 


environment and use terms such as “regulator” and “conformer”. 


c) For the animal taxa Birds, Mammals, and Insects describe: 
i) characteristics of the excretory and osmoregulatory organs, 
ii) how urine is formed, 
ili) the main types of end products of nitrogen metabolism. 


(You may answer this question by constructing a table, or using dot points.) 
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QUESTION 6 


Answer any THREE (3) of the following FIVE (5) questions (suggested time 30 
minutes i.e. 10 minutes each) 


a) What mechanisms are used by animals to maintain osmoregulation in the marine 


environment? 


b) What mechanisms are used by animals to maintain osmoregulation in the freshwater 


environment? 


c) What mechanisms are used by animals to maintain osmoregulation in the terrestrial 


environment? 


d) What mechanisms are used by animals to maintain osmoregulation in the intertidal 


zone? 


e) What mechanisms are used to maintain osmoregulation in an aquatic environment 


which dries out on a regular basis? 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


